(19) 




(12) 



(43) Date of publication: 

0a04^000 Bulletin 200(V1 4 

(21) Application nurTt>er: 99118969.7 

(22) Date of fning: 27.09.1 999 



Europfiisches Patentamt 
European Patent Office 
Off ice europ^ des brevets (11) EP 0 991 031 A2 

EUROPEAN PATENT APPLICATION 

(51) Irrt.ci7: G07F7/00, G07B 15/00 



(84) 


Designated Contracting States: 


• Hantano, HIroshi 




AT BE CH CY DE DK ES R FR GB GR IE fT U LU 


Saymna-shi, Sartama-ken (JP) 




MCNLPTSE 


• Urushidani, SMnzou 




Designated Extension States: 


Sayama-shI, Sartama-ken (JP) 




AL LT LV MK RO SI 


• Shimizu, Tomohide 






Sayama-shi, Saitama-ken (JP) 


(30) 


Priority: 30.09.1998 JP 29461298 


• Saibara, Nozonmi 


(71) 




Sayanna-5hi, Sartama-ken (JP) 


Applicant 


• Fulnunra, Mchk) 




HONDA GIKEN KOGYO KABUSHIKI KAISHA 


Sayana-shi, SaKanro-ken (JP) 




NGnato-ku Tokyo (JP) 


• Uehara, Takasfii 


(72) 


Inverrtors: 


Sayanna-shi, Saitama-ken (JP) 




Ogura, Masami 


(74) Representative: 




WSako^l, Saltama-ken (JP) 


Precrttel, JOrg, Dipl.-Phys. Dr. et al 


• 


NBta, Ydshinori 


Postfach 860 820 




W^ko-sfil, Saltanna-ken (JP) 


81635 MQnchen (DE) 




Tatsuta, Masao 




Sayama-shI, Saltama-ken (JP) 





CM 
< 

CO 

o 

o> 
o> 

o 

Q. 
LU 



(54) Vehicle sharing system 

(57) A vehicle sharing system is provided that in 
rental places adjacent to various facilities within a lei- 
sure facility, enables a user to exchange a plurality of 
kinds of shared vehk:les as required within a short time 
and without complicated rental processing. 

The leisure factlities in which the vehk^le sharing 
system of the present invention is empk>yed comprise; a 
hotel 1 , an amusement facility 2. a museum 3, arxJ a dr- 
curt 4. The facilities are scattered ever the site with 
some distance t)etween them. In the hotel 1 a central 
control apparatus is provkled, whk:h supervises the 
maintenance conditkxi and usage status of shared vehi- 
cles collectivefy. Herein, shared vehicles means tfx^se 
that can t>e used fre^ by a plurality of users wfien not 
being rarxiomly occupied, without specifying a vehicle 
for each user. Furthermore, in the neighbortxxxl of each 
facility are provkied vehk:le ports in which shared vehi^ 
des are to be parked. Herein, vehide types of shared 
vehk:les that can be parked in each vehide port are lim- 
ited deperxlant on conditkxis such as the distance 
t>etween each fadlity and the wklth of roads and the 
like. 
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Description 

BACKGROUND OF THE INVENTION 
Rekl of the Invention 

[0001 ] The present invention relates to vehicle sharing 
systenns whereby a plurality of users can share vehi- 
cles. 

Description of the Related Art 

[0002] Heretofore, In leisure fadlities and the like, with 
a plurality of facilities scattered with some distance 
between each facility, shuttle buses or private cars are 
used to niove around these fadlities. 
[0003] However, when a shuttle bus is used, there is a 
problem In that the tinr>e fa the user to nrxyve is limited tiy 
the time schedule of the shuttle bus. 
[0004] Ahematively, when a private vehicle is used, 
there are probtems in that the numt>er of users is limited 
by the nunrt>er of parldng spaces in each fadlity. and 
that it is not possble to drive on narrow roads such as 
natural paths. 

[0005] Therefore, to move between neighboring facili- 
ties within the leisure facilities, where the distance is 
comparatively small, rental cycles are used. 
[0006] Furthermore, some leisure fadlities rent elec- 
tric vehicles that can be driven only inside the site, so 
that visftofs can nx>ve between the fadlities. 
[0007] However, when renting the above-mentioned 
rental cydes, there are problems such as ttie necessity 
to use a shuttie bus to go to the place to rent rental 
cydes, arxJ that nx]ving to another fadlity a long dis- 
tarx^e away is not possble. 

[0008] Furthermore, when a user, renting an electric 
vehide, wants to change to a rental cyde, the user can- 
not just leave the electric vehide, txit must go back to 
the place where the user rented the electrk; vehk;le. 
[0009] Moreover, simliariy. when using both an electric 
vehide and a rental cyde alternately as required, there 
is a disadvantage in that a user has to make a new 
application each time the user chartgees rental vehi- 
dea 

[0010] The present invention has come about under 
such a background, with the object of provklir)g a sys- 
tem for shared vehk^les that in rental places adjacent to 
each fadlity, enables a user to exchange a plurality of 
kinds of shared vehk:le as required within a short time 
arxi without complicated rental processing. 

SUMMARY OF TVIE INVENTION 

[0011] According to a first aspect of the invention 
there is provided a vehide sharing system whereby a 
plurality of users can share shared vehides (6a, 6b, 11 . 
21a. 21b), arxi is chciracterized in compristrig: an IC 
(Integrated Circuit) card that functions as a key for 



shared vehides (6a. 6b. 11, 21a, 21b); a plurality of 
vehide p>orts in different kx:ations (la. 2a. 3a. 4a. 4b) 
that enat)le parking of one or nxsre kincte of sliared vehi- 
de; and a plurality of Mnds of shared vehk:les (6a. 6b. 
5 11. 21a. 21b) that can be parked in the vehide ports 
(la, 2a, 3a, 4a. 4b) and that can t>e rented with the IC 
card. 

[0012] With the first aspect of tfie invention, a user 
rents a shared vehkde with an IC card which is a key to 

10 enable the rental of a plurality of kinds of vehide that 
can be used in a plurality of vehk^le ports. 
[001 3] Therefore, with the vehk^le sharing system of 
the present invention it is possit)le. by using IC cards, to 
change between cfifferent kinds of shared vehk^e as 

75 required, in ports where a plurality of kinds of shared 
vehides are parked, within a short time and without 
conrplk^ated processing for changing vehk;les. 
[0014] A secorxJ aspect of the invention is character- 
ized in that with the vehrcle sfiaring system according to 

20 tiie first aspect, the vehk:le sharing system comprises: 
port terminals (9. 24. 51, 53) provkJed in the vehk:le 
ports (la, 2a. 3a. 4a. 4b) for performing rental and 
return processirig of shared vehides (6a. 6b, 11. 21a, 
21b) by using ftre IC card; and a central control appara- 

25 tus (50) which is network linked to the port terminals (9, 
24, 51 , 53), and which obtains information atxxit rental 
and retifnir^g of the shared vehicles (6a. 6b, 11. 21a. 
21b) performed at the port terminals and stores tt>e 
usage status of the shared vehides (6a. 6b, 11. 21a. 

30 21b). 

[0015] With the second aspect of the inventioa in tiie 
vehide sharing system, the information from tiie port 
termirials for the user and for the rental arxi returning of 
the shared vehk:le is stored in a central control appara- 

35 tus via a network. 

[0016] Therefore, the vehide sharing system of the 
present invention enables the central control apparatus 
to capture the shared vehk:le user status of the user, in 
whichever port terminal the user performs the rental and 

40 return processing for the shared vehk:le. Furtt^ernrKxe. 
the invention makes it possble to collectively supervise 
shared vehides available In vehide ports, and enakiles 
account issue processnxi in accordance with the shared 
vehide usage status of the user. 

45 [0017] A third aspect of the invention is characterized 
in that with the vehk:le sharing system according to the 
second aspect information of charges for use of shared 
vehides (6a. 6b. 1 1, 21a. 21b) is stored in the IC card or 
an IC card memory sectfon (50a2) in the central control 

50 apparatus (50) each time the rental or re^m processing 
for the shared vehides (6a, 6b, 11, 21a, 21b) is per- 
formed in ttie port terminals (9, 24, 51 , 53). 
[P018] With the third aspect of the invention, charging 
processing, ttiat is settling of the account, is rxyt per- 

55 formed during the rental and return processing for the 
shared vehide at the port terminal, the account being 
settied wfien the user returns the IC card. 
[001 9] Therefore, since the account is not settied each 
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time the user changees (re-rents) a shared vehicles, but 
is settled collectively for the use of shared vehicles 
when returning the IC card, the rental processing at the 
port terminals is not complicated. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

FIG.. 1 shows an example of a facility suitable for io 
the introduction of a vehicle sharing system. 

FIG.. 2 shows an exanple of a vehicle port for park- 
ing sfiared vehicles. 

15 

FIG.. 3 shatis another example of a vehicle port lor 
parking shared vehicles. 

FIG. 4 shows a block diagram, of a control system 
for tw wheeled vehicles. 20 

FIG. 5 shows a block diagram of a control system 
for four wheeled vehicles. 

FIG. 6 shows a dia^am of a vehicle sharing system 2s 
network construction. 

FIG. 7 sfxyws an example of vehide data. 

FIG. 8 shows an example of 10 card data. 30 

FIG. 9 is a f fowchart showing the f fow from issuing 
tfrough to returning an IC card. 

FIG. 10 is a ffowchart for IC card issuing process- 35 
ing. 

FIG. 11 is a ffowcfiart for port terminal processing. . 

FIG. 12 is a ffowchart for renting shared vehicles. 4o 

FIG. 13 is a ffowchart for returning shared vehfoles. 

FIG. 14 shows an example of a screen display 
when renting shared vehicles. 45 

FIG. 15 shows an example of a screen display 
when retuming shared vehicles. 

FIG. 1 6 is a ffowchart for processing when returning so 
an ICcard. 

DETAILED DESCRIPTION OF THE INVEfOTION 

[0021] As follows is a description of an embodiment of 55 
the present invention with reference to tf^e drawings. 
FIG. 1 is a schematic diagram showing leisure fadlities 
in which the vehide sharing system according to one 



embocfinDent of the present invention is errpfoyed. In 
tills figure tiie leisure fadfrties in whfoh tiie vefvde shar- 
ing system of the present invention is empfoyed com- 
prise: a hotel 1. an amusement fadlity 2. a museum 3. 
and a drcuit 4. The fadlities are scattered over the site 
wrtii some distance t}etween them. In the hotel 1 a cen- 
tral control apparatus is provided, which supervises the 
maintenarKe condition and usage status of shared vehi- 
des collectively Herein, shared vehides means tfxise 
that can be used freely by a plurality of users when not 
t>eir>g randomly occupied, wittKHit specifying a vehide 
for each user. For example, the shared vehides to t>e 
used in this embodiment are electric vehfoles, cydes 
and ttie like. 

[0022] Furthernxxe. in tfie neighbortxxxJ of each facO- 
ity are provided vehfole ports for parking shared vehi- 
des. Herein, vehide types of shared vehides that can 
be parked in each vehfole port are as follows dependent 
on corxjitions such as the distance between each fadlity 
and the widtti of roads arxj the like. In the vehide port la 
provided in the hotel 1. only electric vehides can be 
parked. In the vehfole port 2a provided at the amuse- 
ment fadlity 2, electric vehfoles and cydes can be 
parked. In the vehide port 3a provided at the museum 
3, electric vehides arxl cydes can be parked. In the 
vehide port 4a provided at the drcuit 4, only electric 
vehides can t>e parked. In the vehide port 4b provided 
at the circuit 4, only cydes can be pari«d. 
[0023] The vehide ports in FIG. 1 will new be 
explained with reference to ttie figures. FIG 2 shows 
one example construction of a vehide port provided at 
tiiearm^enrYent fadlity 2 and the museum 3. Numerals 
derK}tes a car park lor an electric vehfole 6a and an 
electric vehide 6b. being one type of sfiared vehide, 
and comprises a battery cfiarger 7, an APS (Auto Park- 
ing System) 8 and a port terminal 9. Furthermore, the 
port terminal 9 and tfie APS 8 are Rnked to the central 
control apparatus in tiie hotel 1 (FIG. 1) via a LAN (not 
shown in tt>e figures). 

[0024] Depending on the types of shared vehides 
which can t>e parked in the vehfole ports, it is possible to 
move within the leisure fadlities using two types of 
shared vehides. tiiat is to say. electric vehides and 
cydes. 

[0025] The APS 8 detects ttie battery charge of ttie 
electrfo vehide 6a and the electric veNde 6b. arxi con- 
trols the electric vehide 6a and ttie electric vehide 6b 
when guiding them to ttieir parking spaces in ttie car 
park 5. and when entering and leaving. For example ttie 
APS 8. in ttie case of detecting ttiat ttie battery charge 
of ttie electric vehfole 6a is fow. during a moving opera- 
tion of the electric vehide 6a, moves the vehide to a 
parking space in wtifoh the battery charger 7 can charge 
ttie biattery, and then controls ttie electric vehide 6a and 
ttie battery charger 7 so as to charge the battery of ttie 
electric vehide 6a 

[0026] The port terminal 9 performs the rental and 
return processing for the electric vehide 6a and the 
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electric vehide 6b based on the data of the user stored 
in the cards. Fuilherniore. ckiring this processing, the 
port terminal 9 sends the status off the rental and retu^n 
processing for the electric vehide 6a and the electric 
vehide 6b off the IC card user, to the central control 5 
apparatus. 

[0027] Numeral 1 0 denotes a cyde park ffor the exclu- 
sive use of cydes. which handles cydes 11 . being one 
type off shared vehide. The rental arxJ return processing 
for the cydes 11 is also performed with IC cards in the 10 
port terminal 9. Similarly, the port t^minal 9, when the 
rental and return processing for the cydes 1 1 is per- 
formed, sends the status off the rerrtal and return 
processing for the cyde 1 1 off the IC card user to the 
central corrtrol apparatus via the LAN (rxTt shown in the is 
figure). 

[0028] Numeral 12 denotes an IC card processor pro- 
vided at the amusement fadlity 2, the museum 3 and 
the drcuit 4. The operator of the card processor 12 per- 
forms IC card issuing and return p>rocessing with the IC 20 
card processor 12. 

[0029] Furthermore, in the vehide port 4a of the drcuit 
4 there is provided the same equipment, namely a car 
park 5. a battery diarger 7. an APS 8 arxi a port termi- 
nal 9, but only electric vehides can t>e parked. Moreo- 25 
ver, in the vehide port 4b ctf the drcuit 4 there is 
provided the same equipnr)ent namely a cyde park 10 
arxl a port termiruU 9. but only cydes can be parked. 
[0030] The vehk:le port at the hotel 1 will now be 
explained with reference to the figures. FIG. 3 is an illus- 30 
tration which shows the construction of the vehide port 
at the hotel 1. The vehide port comprises a car park 20, 
a vehide pick-ip space 22, an APS 23. a port terrrunal 
24 and a card processor 25. 

[0031] In the car park 20, for example an electric vehi- 3s 
de 21a and an electric vehide 21b beirig shared vehi- 
cles, are parked. Into the vehide pki(-up space 22 is 
guided for exanple. the electrk; vehide 21b from the car 
park 20 urxjer control off the APS 23, t>ased on the 
rental processing of the user in the port terminal 24. At 40 
this time, an automatx: door 22a controlled by the APS 
23, opens arKf doses as the electric vehide enters. 
[0032] Here, the rental informatk>n of the user in the 
port terminal 24 is sent to the central control apparatus 
via the LAN (not shown in the figures). Furthermore, the 45 
port terminal 24, based on the input rental information of 
the shared vehide (the electric vehk:le 21b). instructs 
the APS 23 to guide the electric vehk:le 21b. Here, the 
user enters the vehide pick-up space 22 when the auto- 
matic door 22b. which is opened and dosed t>y control so 
of the APS 23. is opened, and gets into the electric vehi- 
de 22b. 

[0033] The card processor 25 is operated t>y the card 
processor operator to perform the IC card issue 
processing and IC card return processing. Furthermore, ss 
the card processor 25 cak:ulates the charges for the 
user wff)en the IC card return is processed. 
[0034] FIG. 4 shews a t)lock diagram off the control 



system for the cydes 11 shewn in FIG. 2. A control unit 
30, which comprises a CPU arxi a memory devk^e. con- 
trols the activity of the wtxsle control system according 
to a pro-am stored in the memory device. An IC card 
unit 31 reads data DA ffor the vehide numbers stored in 
the memory region of an IC card, and serxSs the read 
data DA to the control unit 30. 
[0035] FurtherrTK>re, the control unit 30 judges 
whether the data DA for the vehk^le nurTt)ers stored in a 
vehide rumber nr>enrx>ry section 33 corresponds to data 
DB for vehk:le numbers stored in the menrxxy region in 
the IC card inserted by the user. If the data DA corre- 
sponds to the data DB, Ihe contrd uvt 30 outputs a kx:k 
release si^ial to a lock oper>-dose section 32 to er^e 
rerrting the cyde 1 1 . On the other harxi. if the data DA 
does not correspond to the data DB. the control unit 30 
does rxTt output a control signal. Therefore, the control 
unit 30 does not release the lock of the cyde 1 1 so that 
the cyde 1 1 canrxjt be rented. 
[0036] FKB. 5 shows a bkx:k diagram of the control 
system for the electric vehide 6a and electric vehkde 6b 
shown in FIG. 2. A control unit 40, which conrprises a 
CPU and a memory device, controls tfie activity off the 
whde control system according to a program stored in 
the memory deMca 

[0037] When an IC card is inserted, an IC card unit 41 
provided at the door of an electric vehk:le 6a, reads data 
DC for vehk^le numbers stored in the memory region of 
the IC card, and outputs the read data DC to the control 
unit 40. 

[0038] Furthermore, the control unit 40 judges 
whether the data DC for the vehide mnnbers stored in 
the vehide number memory sectkxi 43 conreGporxis to 
data DD for vehide numbers stored in the menxxy 
regkHi in the IC card inserted by the user. As a result, in 
the case when the data DC con-esponds to the data DD. 
the control unit 40 outputs a door kx;k release signal to 
a door lock control section 44. The door kxk control 
section 44 releases the door lock aocorcf ng to the input 
door kx:k release signal. Therefore the door of the elec- 
tric vehide 6a can be opened and dosed. 
[0039] An IC card reader (not shown in the figures) 
installed inside the shared vehide 6a, when detected 
that an IC card is inserted, outputs a detect signal to ttie 
control unit 40 indk:ating that IC card insertion has been 
detected. 

[0040] Furthermore, the contrd unit 40, according to 
the detect signal input from the IC card reader, starts 
sipplying the necessary power to drive the electric vehi- 
de 6a. thereby er^aksGng the electric vehk:le 6a to run. 
[0041] A coTTYTXffiication unit 42 transmits data ind- 
cating the present k)catkxi of the electric vehide 6a arxi 
the electric vehk:le 6b to tt>e central contrd apparatus 
and the port terminals, from an antenna 42a. The com- 
munication unit 42 receives, via the antenna 42a. Ihe 
control data related to motion control off each electric 
vehide by the APS provided at each port terminal, arxJ 
outputs the received control data to the control unit 40. 
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The control unit 40, according to the input control data, 
controls the driving motor, the brake arxl the steering 
control (not shown in the figures) to run the electric vehi- 
cles. 

[0042] FIG. 6 is a block diagram which shows the con- s 
nection between a central control apparatus 50 . the port 
terminal 9. the port terminal 24. a port terminal 51. a 
port terminal 53. the card processor 12, the card proc- 
essor 25. the APS 8. the APS 23 and an APS 52. in the 
leisure facilities shown in FIG. 1 . yo 
[0043] In tfie f igue. the central control apparatus 50, 
the port terminal 9. the port terminal 24, the port termi- 
nal 51, the port tenranal 53. the card processor 12. the 
card processor 25. the APS 8. the APS 23 and the APS 

52 are each linked via a LAN 60. is 
[0044] Here, the central control apparatus 50. the card 
processa 25, the port terminal 24 and the APS 23 are 
provided inside the hotel 1 in FIG 1. Furthermore, the 
card processor 12 is proy^ided in the amusement facility 

2. and the APS 8 arxl the port terminal 9 are provided in 20 
the vehk:le port 2a at the amusement facility 2. Moreo- 
ver, the port terminal 51 and the APS 52 are provided in 
the vehicle port 4a at the circuit 4, and the port terminal 

53 is provided in the vehk:le port 4b at the ctrcurt 4. In 
FIG. 6. some card processors and port terminals which 2S 
are linked to the LAN 60, are omitted due to lack of 
space on the page. 

[0045] In FIG. 6. the central control apparatus 50 
supervises the usage status of electric vehkiles (vehicle 
type shown as "4R") and cycles (vehk:le type shown as 30 
'*2R'^, being shared vehicles, and the shared vehicle 
usage status of the IC card users. Therefore, the central 
control apparatus 50 is provided with a database 50a 
wfiich includes a memory regk>n 50a1 for storing vehi- 
cle data showing the shared vehk:le usage status, arxj a 3S 
memory region 50a2 for staring IC card data showing 
the shared veNde usage status of the users. 
[0046] The menrKxy regkxi 50a1 stores, in the format 
shewn in FIG. 7. the usage status data for a pluBlity of 
shared vehicles for supervision in the cerrtral control 40 
apparatus 50. That is to say, the memory region 50a1 
stores, oorresporxJing to the vehicle number of the 
shared vehicle, the vehicle type data, the vehk:le availa- 
bility data showing whether the shared vehicle is availa- 
ble or not and if available, the veNde port data showing 45 
in which vehicle port this is parked. 
[0047] For example, tfie memory regkx) 50a1 stores; 
the vehicle type data '4R' showing that shared vehicle 
number 1 is an electric vehicle, the usage status data 
"Available for renT. and the vehicle port number data so 
"la" showing that the vehk;le is currently parked in the 
vehicle port la (FIG. 1). Furthennore. the menmy 
regpon 50a1 stores; vehicle type data '^R" showing that 
shared vehicle nurTt>er "2" is a cyde, tfie usage status 
data "Rented-out". and the vehicle port number data "-" ss 
showing that the veNde has been rented arxJ is not 
parked in any vehk;le port 

[0048] The memory region 50a2 stores in the format 



shown in FIG. 8, a plurality of data for rental and return- 
ing status for each of the IC cards, wNch is issued by a 
card processor in the leisure facilities and supervised by 
the central control apparatus 50. tfiat is to say, data for 
the shared vehide usage status of tfie user ho)dir)g the 
issued IC card. 

[0049] That is, the menrxKy region 50a2, correspond- 
ing to an IC card number stores; data for nurTi>ers 
showing the usage order of the shared vehide, rental 
port data showing at whk^h vehk:le port the shared vehi- 
de was rented, return port data showing at which vehi- 
de port the shared vehide was returned, data shewing 
the vehide nunt>er of the used shared vehk;le. rental 
time data showing when the shared vehide was rented, 
returned time data shcwng when the shared vehk:le 
was retumed, rental duration data showing how kmg tf>e 
vehicle was used, arxj the diarge showirtg the fee 
based on the shared vehk:le type and rental diratkni. 
[0050] For exanple. FIG. 8 shows the shared vehk^le 
usage status for an IC card user wfK)se IC card number 
is indicated by IC card rumber data "a". The data stored 
in tf>e menx>ry region 50a2 shows that on the first time 
use. the shared vehide was rented at vehide port la 
(FIG. 1). the shared vehide was retumed to vehide port 
3a (FIG. 1) and ft\e vehide number of the rented shared 
vehide was "1". Furthennore, tfie memory region 50a2 
shows that on the first time use, the shared vehide 
rental time was "10:00, September 30, 1998", the 
shared vehk;le return time was "1 1 :00, Septemt>er 30. 
1998", the rental duration was "1:00" and the charge 
was "100". 

[0051] Similarty, on the second time use, the data 
stored in tf>e memory region 50a2 shows that the 
shared vehk:le was rented at vehk:le port 3a (FIG. 1), 
the shared vehide was retumed to the vehk;le port 2a 
(FIG. 1), and the vehide nunnber of the rented shared 
vehide was "2". Furthennore, the memory regkxi 50a2 
shows that on the second time use, the shared vehk^le 
rental time was "11:10, September 30, 1998", the 
shared vehk^le return time was "1 1 :30, September 30, 
1998", the rental duration was "020" arxl the charge 
was "50". 

[0052] Furthermore, on the third time use, tfie data 
stored in the memory regk>n 50a2 shows tfiat the 
shared vehk^le was rented at vehk;le port 2a (FIG. 1), is 
currerrtiy in use. and the vehide nurriber cf the rented 
shared vehrcle is "5". Morecver, the merrwry regkxi 
50a2 shows ttiat on the third time use, the shared vehi- 
de rental time was "12:10, September 30. 1998". 
[0053] In FIG. 6, the card processor 12 corrprises a 
CPU 12a. an IC card unft 12b and a printer 12c. The 
CPU 12a controls the IC card uiit 12b and the printer 
12c according to a program stored in the menxxy sec- 
tion of the card processor 12 (not shown in the figures). 
[0054] When an IC card is issued, the IC card unit 12b 
writes to the memory section of the IC card, the IC card 
numfc>er data input from the CPU 12a. being data show- 
ing tfie reference numt>er of the IC card, and the per- 
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sonal data of the user. 

[0055] Then when the IC card is returned, the IC card 
unit 12b outputs the data such as the IC card number 
data to the CPU 12a. 

[0056] Moreover, the CPU 12a accesses the IC card 
data stored in the memory region 50a2 In the central 
control apparatus 50, t3ased on the IC card number data 
input from the IC card unit 1 2b. In addition, the CPU 1 2a 
calculates the charges based on the data related to the 
used shared vehicle in the IC card data read from the 
memory region 50a2. 

[0057] The printer 12c prints the data input from the 
CPU 1 2a, for example, receipts for the usage charge for 
the result of the account settlement by the CPU 12a. 
Furthermore, the CPU 12a outputs the data showing 
that ttie IC card has been returned, to the central control 
apparatus 50. 

[0058] Moreover, the card processor 25 has the same 
fmctions as the atxive-merrtioned card processor 12. A 
CPU 25a, an IC card unit 25b and a printer 25c consti- 
tuting the card processor 25 are respectively con- 
structed the same as the CPU 12a the IC card unit 12b 
and the printer 12c. constituting the card processor 12, 
and hence description thereof Is omitted. 
[0059] The port terminal 9 conrprises a CPU 9a, an IC 
Card Unit 9b and a touch panel 9c. The CPU 9a controls 
the IC Card Unit 9b arvj the touch panel 9c according to 
a program stored in a memory section (rxTt shewn in the 
figures) of the port terminal 9. 
[0060] The IC card unit 9b. detects that a user has 
inserted an IC card, reads the IC card data stored in the 
memory section of tfie IC card, and then outputs the 
data for the read IC card nun4>er to the CPU 9. Further- 
more, the CPU 9a queries the central control apparatus 
50 using this data for the IC card number to judge if the 
IC card user is currently using a shared vehida 
[0061] Here, when it is judged that a shared vehicle is 
rKit being used from the usage status data, the CPU 9 
outputs a request signal requesting the central control 
apparatus 50 to retrieve, from among the shared vehicle 
numbers in the memory region 50a1. tf)e vehicle 
number of a shared vehicle availatsle at the vehicle port 
in which tfiis port terminal is provided. Furthermore, the 
IC card unit 9b writes in the memory section of the IC 
card, the data for the vehicle number d the rental 
sfiared vehicle irput from the central control apparatus 
50 via the CPU 9. 

[0062] On the otf>er har)d, when judged ttiat a shared 
vehicle is being used, the CPU 9a performs the return 
processing tor the shared vehicle. That is to say. the 
CPU 9a outputs the IC card rojmber data read from the 
IC card t)y the IC card unit 9b. to the central control 
apparatus 50 and also outputs a request signal to the 
central control apparatus 50 to write the shared vehicle 
return port and the returned time in the region corre- 
sporxing to the IC card numt>er in the memory region 
50a1. 

[0063] The touch panel 9c displays image data for 



operatir>g instructions for shared vehicle rental arxj 
return under tfie control of the CPU 9a. FurtfiernKxe, 
the touch panel 9c Inputs data by t>eing touched on the 
displayed image by a finger or the like, in the processing 
5 for the rental and return, and outputs this input data to 
the CPU 9a. 

[0064] Moreover, the port terminal 24. the port termi- 
nal51 and the port terminal 53 have the same functions 
as the above-mentioned port terminal 9. A CPU 24a, an 

10 IC card unit 24b and a touch panel 24c constituting tfie 
port terminal 24 are respectively constructed the same 
as the CPU 9a, the IC card unit 9b and the touch panel 
9c constituting the port terminal 9, and hence desaip- 
tion thereof is omitted. 

15 [0065] Similarly, a CPU 51a, an IC card unit 51b and 
a touch panel 51c constituting the port terminal 51. are 
respectively constructed the same as tfie CPU 9a, the 
IC card unit 9b and the touch panel 9c constituting the 
port terrranal 9. arxf herKe description thereof is omit- 

20 ted. 

[0066] Furthermore, simtlariy. a CPU 53a, an IC card 
unit 53b and a touch panel 53c constituting the port ter- 
minal 51 are respectively constructed the same as the 
CPU 9a, tt^e IC card unK 9b and the touch panel 9c con- 
25 stituting tf>e port terminal 9. and hence description 
thereof is omitted. 

[0067] The APS 8 comprises a CPU 8a and a commu- 
nication unit 8b. The CPU 8a controls the communica- 
tion unit 8b according to a program stored in the 

30 memory section (not shown in the figures) of the APS 8. 
[0068] The corrvnunication unit 8b conrnunicates with 
the communication unit 42 (FIG. 5) Installed in the elec- 
tric vehicles, for example. Ihe electric vehicle 6a (FIG. 2) 
through an antenna 8c. That is to say. the communica- 

35 tion unit 8b, though antenna 8c, sends a control signal 
from ihe APS 8 to move the electric vehicle 6a without a 
driver. 

[0069] Here, the communication unit 42 in the electric 
vehicle 6a receives tfie control signal sent by tfie com- 

40 munication unit 8b tfvough the antenna 42a, and out- 
puts the received control signal to the control unit 40 
(FIG. 3). The control unit 40, t)ased on the Input control 
signal, wtien the user is to get into the electric vehicle 
6a, guides tfie electric vehicle 6a to the predetermined 

45 vehide pick-up point from, for example, tfie car paric 20 
(FIG. 3) in the vehicle port la (FIG. 1). and after the 
user has alighted from of the electric veNde 6a, moves 
the electric vehide 6a to the vehide port 4b from tfie 
predetermined vehide drop-off point 

50 [0070] Furttiermore. tfie communication unit 8b 
receives, through the antenna 8c. a response signal 
from the communication unit 42 in the electric vehide 6a 
for the output control signal, and outputs this response 
signal to the CPU 8a. The CPU 8a guides the electric 

55 vehide 6a t>ased on this response signal. 

[0071] Moreover, the APS 23 and the APS 52 have the 
same functions as the above-mentioned APS 8. A CPU 
23a and a communication unit 23b constituting the APS 
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23 are respectively constructed the same as the CPU 
8a and the comrrunicatjon unit 8b constituting the APS 
8, and hence description thereof is omitted. 
[0072] Similarly, a CPU 52a and a convnuhication unit 
52b constituting the APS 52 are respectively con- s 
structed the same as the CPU 8a arxJ the comrmnica- 
tion unit 8b constituting the APS 8, and hence 
desaiption thereof is omitted. 
[0073] An operating example of the above-mentioned 
vehicle sharing system will now t>e explained with refer- io 
encetoFIG. 6and FIG. 9. FIG. 9 is a flowchart showing 
the flow from Issue to retum of an IC card. For example, 
the user is issued with an IC card by the card processor 
25 inside the hotel 1 (FIG. 1). for rental and return of the 
shared vehicle. is 
[0074] In step SI . the IC card issue processing Is per- 
formed according to the flowchart shown in FKB. 10. 
[0075] In step S10, the user enters the necessary 
items in a shared vehicle application form, arxi subnrots 
It to the operator of the card processor 25. Accordingly, 20 
the operator of the card processor 25. based on the 
necessary items entered in the application form, Irputs 
the necessary item data using a keytx>ard (not shown in 
figures) into the card processor 25. Alternatively, the 
operator uses a card reader (not shown in figures) to 25 
read the necessary item data and input the data into the 
card processor 25. 

[0076] Then, the CPU 9a outputs the IC card number 
for the ICcard t>eing Issued, to the central control appa- 
ratus 50 via the LAN 60. and requests confimnation of 3o 
whether the IC card number is available or not At this 
time. If detected that the card nurTi>er Is not duplicated 
in the re^stered card numbers stored In the menrx>ry 
50a2, the central control apparatus 50 outputs a confir- 
mation signal to the CPU 25a. As a result, the CPU 25a 35 
completes obtaining an IC card number for the IC card 
t>eing issued. 

[0077] In step S1 1 , the CPU 25a outputs the obtained 
IC card number to the cerrtral control apparatus 50 as a 
re^ster si^l in order to register the nurrtber as the IC 40 
card number of the IC card t>eing issued. 
[0078] In step SI 2, the central control apparatus 50, 
t>ased on the register signal input from \jt\e CPU 25a, 
stores tt>e IC caid number of the IC card tfiat the card 
processor 25 is to Issue to the user, to the memory 45 
regpon 50a2. Accordingly, the central control apparatus 
50 completes registering of the IC card number of the IC 
card to the database 50a. Then tfie central control 
apparatus 50 outputs a register-completed signal shew- 
ing ttiat registering to the CPU 25a is completed. so 
[0079] In step SI 3. the CPU 25a, when the register- 
completed signal is input from the central confrd appa- 
ratus 50, displays an image showing ttiat registering to 
the central control apparatus 50 is completed, on a dis- 
play (not shown in the figures) of the card processor 25. 55 
Accordingly, the operator inserts a new IC card Into the 
IC card unit 25b and gives a commarxl to the CPU 25a 
to write the data to the IC card, using a keytx>ard (not 



shown in the figures). 

[0080] Then, the CPU 25a, after receiving this conv 
mand. writes the IC card number data of the IC card and 
the data of the necessary items written In the IC card 
application form into the memory re^on of the IC card 
using the IC card unit 25b. Accordingty, }he tC card 
issue processing at the card processor 25 is completed. 
Then the operator retrieves the IC card from the IC card 
unit 2Sb and hands this IC card to the user. As a result, 
step S13 is completed and control returrts to step S1 of 
the flowchart in FIG. 9. 

[0081] Next, In step S2, the user performs the rental 
processing for the shared vehicle at the port terminal 
24, using the IC card issued in step SI . 
[0082] In step S2, the rental processing for the shared 
vehicle is performed according to the flowchart shown in 
FIG. 11. 

[0083] In step 820, the CPU 24a detects whether the 
IC card is inserted in the IC card unit 24b. When the 
user inserts the IC card in the IC card unit 24b, the IC 
card unit 24b outputs a detect signal showing that the IC 
card is inserted, to the CPU 24a. Then the CPU 24a, 
through the detect signal, detects that the IC card Is 
inserted in the IC card unit 24b, and control proceeds to 
stepS21. 

\pOM] Alternatively, if the user does not insert the IC 
card into the IC card unit 24a, the IC card unit 24a does 
not output a detect sicpal to the CPU 24a. As a result, 
the CPU 24a judges that an IC card is not Inserted in the 
IC card unit 24b. and repeats the processing of step 
S20. 

[0085] Then, in step S21 the CPU 24a reads the IC 
card number stored in the IC card memory region from 
the IC card unit 24b and confirms the shared vehicle 
usage status for the user who possesses tNs IC card. 
That is to say, the CPU 24a outputs a request signal 
along with the IC card number data to the central corrtrol 
apparatus 50. and queries the central control apparatus 
50 to confirm the shared vehicle usage status. 
[0086] Next in step S22 the central control apparatus 
50, receiving this request signal, retrieves the data from 
the memory 50a2 In database 50a. That . Is to say, the 
centra! confrd apparatus 50 retrieves the shared vehi- 
cle usage status for the user who possesses tfie ICcard 
with this IC card number, from the IC card data stored in 
the memory region 50a2. Then, the central confrol 
apparatus 50 outputs the retrieved data to the CPU 24a. 
[0087] Here, If In the retrieved data, the last rwital in 
the data form shown in FIG. 8 has return vehide port 
data correspondir>g to the rental vehicle port data, the 
central confrol apparatus 50 judges that the shared 
vehide has t>een returned. On the other hand, if the last 
rental in the data form shown in FIG. 8 has no retum 
vehide port data corresponding to the rental vehicle 
port data, the central confrol apparatus 50 judges that 
the shared vehicle has not t>een returned. 
[0088] Then, the central control apparatus 50, based 
on the IC card number of the IC card, and as a result of 
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the data retried for the shared vehicle usage status of 
the IC card user, outputs the status data indicating the 
shared vehicle usage status of the user to the CPU 24a. 
For exanrple, when the IC card user is using a shared 
vehicle, the status data is "1 Alternatively, when the IC 
card user is not using a shared vehicle, the status data 
is "X)". 

[0069] Next, in step S23 the CPU 24a, based on the 
status data input from the central control apparatus 50. 
judges the shared vehicle usage status of the IC card 
user. At this time, the CPU 24a, if the status data Is "0**, 
judges that the user has returned the shared veNde. 
and proceeds to step S24 to perform tf>e rental process- 
ing. 

[0090] Here, in step S24. control proceeds according 
to the flowchart shown in FIG. 12. 
[0091 ] In step S240, the CPU 24a outputs a retrieval 
rec^est si^ial to the central corrtrol apparatus 50 
requesting the retrieval of data for the shared vehicles 
avail ai^le for rental at the vehicle port 1a (FIG. 1) pro- 
vided in the hotel 1 . 

[0092] Then, in step S241 the cerrtral control appara- 
tus 50 receives the retrieval request sigr^ input from 
the CPU 24a. and retrieves data for the shared vehicles 
available for rental by the user at the vehicle port la 
from the vehicle data shown in FIG. 7 arKf stored in the 
memory region 50a1 of the data base 50a. At this time, 
since tf>e vehicle port 1a is a vehicle port for the exdu- 
sfve use of electric vehicles and therefore only vehicle 
type "4R" can be rented, the central control apparatus 
50 retrieves the vehicle type '*4R-. 
[0093] As a result, the central control apparatus 50 
detects that in the vehicle port la. the shared vehicle 
No. 1 is available for renting to the user. Accordingly, the 
cerrtral control apparatus 50 outputs a rental available 
signal to the CPU 24a indicating that shared vehicle No 
1 is availatile for rental at the vehicle port la. 
[0094] Then, in step S242 the CPU 24a. based on the 
rental available signal received from the central control 
apparatus 50, detects that shared vehicle No. 1 of vehi- 
cle type "48' is available for renting to the user. As men- 
tioned atx>ve. the veNde port la is a vehide port for the 
exdustve use of electric vehides, therefore the availat^e 
vehide type is forcefully limited to electric vehides of 
vehide type MR-. 

[0095] Next, in step S243 the CPU 24a makes the 
electric veNde for renting to the user the vehide No. 1 . 
[0096] Then, in step S244 the CPU 24a outputs the 
data incficating tfiat the electric vehide hk>. 1 of vehide 
type MR" is to be rented to the user from the vehide 
port la, and also data of the IC card numt}er of the IC 
card, as a rental signal to the central control apparatus 
50. Then the CPU 24a. through the IC card unit 24b. 
writes the data for the vehide numt>er of tf>e electric 
vehide No. 1 to be rented, to the nf>emory region of the 
IC card. 

[0097] In step S244. the central control apparatus 50 
receives the data input from the CPU 24a indicating that 



the electric vehide No 1 is to t>e rented to the user, and 
the data of tf>e IC card number, and updates the mem- 
ory data in the datat>ase 50a. That is to say, the central 
control apparatus 50 changes the status data of the 

5 vehide No. 1 stored in the rrvemory region 50a1 of the 
database 50a. from "Availatile for rent" to "Rented-out". 
[0098] Furthermore, in tt>e memory region corre- 
sponding to the IC card number of the IC card of the 
user, for example IC card numt)er "a", the cerrtral control 

10 apparatus 50 writes the rrumber of tirrres of use to the 
usage nurrrber field, for example "4" incficating tfrat this 
is the fourth time. Moreover, the cerrtral control appara- 
tus 50 writes "1 a" into the rerrtal port field to indicate tfrat 
the shared vehide was rented at the vehide port 1 a. 

IS [0099] Furtherrrrore, the central corrtrol apparatus 50 
writes "1" into the vehide nuni>er field to indicate tfrat 
vehide No. 1 is rented. Moreover, the central control 
appeiratus 50 writes the present time data into tfre rental 
time field. Then, the cerrtral control apparatus 50 out- 

20 puts a completed signal to tfre CPU 24a indicating that 
i^xlatng the data in the datat>ase 50a ts completed. 
IPI 00] Next, in step S256 the CPU 24a. by the oonr- 
pleted sigrral received from tfre central corrtrol appara- 
tus 50. displays an image showing for example, "Rental 

25 processing is completed. Please renme your IC card." 
or the like on the touch panel 24c. Accordingly, the user, 
corrf irming the image display on the touch panel 24c, 
reoroves the IC card from the IC card unit 24bL Then tfre 
user nrroves to tfre predeternrvned vehide pick up poirrt 

30 and warts for the electrk; vehide No. 1 to be guided arrd 
stop there. 

[0101] The electric vehide No. 1 for rental by the user 
is then guided to the pki^-up space. Here vehkde Na 1 
is. for example, the electric vefrk:le 21a sfKiwn in FIG. 3. 

35 The CPU 24a outputs to the APS 23, an instruction sig- 
rral instructing the electric vehfole 21a to nrrcve to the 
vehide pk:kHip space 22 from the car park 20. Accord- 
ingly the CPU 23a. by the instruction signal received 
from the CPU 24a. outputs a control sigrral to the elec- 

40 trie vehk:le 21a via the communication unrt 23b to guide 
the electric vehide 21a to the vehfole pick-up space 22. 
[01 02] The electrk: vefride 21a receives this control 
signal with tfre conrmunicatfon unit 42 (FIG. 5) and out- 
puts the received control si^ral to the corrtrol unit 40 

45 (FIG. 5). Acoordirrgly, the control unit 40 guides the 
electric vehide 21a to the vefride pick-up space 22. At 
this time, the APS 23, detecting tfrat the electric vehk:le 
21a fras approacfred the automatic door 22a. operrs the 
autonratic door 22a Furthermore, the APS 23 keeps 

50 the autorrratic door 22b tsy which the user enters the 
vehide pick-tp space from the vehk:le pk:k-up entrance, 
dosed until tfre electric vehide 21a stops in tfre vehk:le 
pick-up space 22. 

[0103] The APS 23. when it detects that the electric 
55 vehide 21a fras stopped, displays an image on tfre 
touch panel 24c incficating tfrat it is penmissble to errter 
the vehk:le pick-up space 22, and operrs the autonrratk; 
door 22b to let tfre user errter the vefride pKk-up space 
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22. 

[0104] Next the user inserts the IC card into the IC 
card unit 41 provided at the door of the electric vehicle 
21a. Then the control unit 40 judges whether the vehicle 
number stored in the IC card memory region read by the s 
IC card unit 41 and the vehicle nunrt>er stored in the 
vehicle number menrxMy section 43 (FIG. 5) are the 
same or not 

[01 05] As a result of this judgment, the control unit 40 
confirms that the vehicle number stored in the IC card io 
memory region and the vehicle number stored in the 
vehicle number memory section 43 (FIG. 5) are the 
same. Accordingly, the control unit 40 outputs a door 
lock release signal to er^e opening and closing of the 
door. Then the user opens the door, gets in the electric is 
vehicle 21a, inserts the IC card into the IC card reader 
(net shown in the figures), turns on the ignition (not 
shown in the figiM-es), moves the shift lever forward, 
presses the accelerator (not shown in the figures) arxJ 
starts operating the electric vehicle 21a. The user then 20 
closes the door of the electric vehicle 21a and starts 
driving Ihe electric vehicle 21 a. Accordingly, the shared 
vehicle rental processing is conrpleted. Control then 
returns to step S20 shown in FIG. 11 and the CPU 24a 
repeats the processing of step S20 until tfie next IC card 2s 
is inserted. 

[01 06] Furthermore in step S23, the CPU 24a, in the 
case when the status data input from the central control 
apparatus 50 is '1" indicating 7^ Returned**, detects 
that the user has rented and not returned the shared 30 
vehicle, and proceeds to step S25 for the return 
processing. 

[0107] Here, in step S23 the processing is performed 
following the flowchart shown in FIG. 13. For example, 
the following is an explanation of the return processing as 
performed by the port terminal 9 at the vehicle port 2a. 
The user has already inserted his IC card into the IC 
card unit 9b of the port terminal 9. 
[0108] In step S250, the CPU 9a displays an image, 
for example the image shown in FIG 14, on the touch 40 
panel 9c for the user to select an operation. Then the 
data selected by the user touching the displayed image 
on the touch panel 9c with a finger or the like, is output 
to the CPU 9a. 

[0109] Next, in step S251 the CPU 9a, based on the 45 
selected data input from the touch par>el 9c. judges the 
type of operation selected l>y the user. 
[0110] That is to say. by the user touchir>g on the 
image display "Cancel" (FIG. 14) on tt)e touch panel 9c 
with a f iriger or the like, the CPU 9 determines that the , so 
user has selected an operation to cancel tfie return 
processing, and cancels the return processing. 
[0111] On the other hand, in step S250 in Fia 13. the 
user may touch the image display (FIG. 14) for erttier 
"Return" or "Change" on the touch panel 9c with a finger 55 
or the like. 

[01 12] At tNs time, in step S251 the CPU 9a detects 
that the user has selected the return processing for the 



shared vehicle tinat is currently rented. Accordingly, the 
CPU 9a advances the processing to the step S252. 
[0113]' Then, in step S2S2 the CPU 9a outputs a 
request signal requestir>g to update the data of the 
returning shared vehicle in the database 50a At this 
time, with the request signal, the CPU 9a outputs the 
data for tf)e IC card number read from the IC card by the 
IC card unit 9b. to the central control apparatus 50. 
[01 14] Next in step S253 tiie central control appara- 
tus 50. t>ased on the request signal received from the 
CPU 9a, updates the data in the database 50a for tfie IC 
card number data received with this request signal. 
[0115] That is to say. in the memory region corre- 
sporxiing to the input IC card number of the IC card of 
the user, for exan^e IC card number *□", to show at 
which vehk^le port the shared vehrcle is returned, ttie 
central control apparatus 50 writes, for example. "2a" in 
the retumir>g port field, since in this case the return 
processing has been performed at the vehicle port 2a. 
Furthermore, the central control apparatus 50 writes \he 
present time data in the returned time field. At this time, 
the central control apparatus 50 cafoiiates the rental 
dilation arxf the charge for the returned shared vehk;le. 
and Lpdates tiie IC card data stored in the menrxxy 
region 50a2. 

[0116] Then the central control apparatus 50. based 
on the data for the vehfole number of the shared vehicle 
rented t>y the user, for exarrple. the electric vehk:le No. 
1, char)ges tfie shared vehicle status data correspond- 
ing to this vehicle number, from "Rented-out" to "A^mila- 
fcile for renr. Furthermore, the central control apparatus 
50 writes "2a" to indicate the vehfole port 2a, into the 
port field indfoating the vehicle port in which the veNde 
is currentiy parked. Accordingly, the central oonti-ol 
apparatus 50 completes updating the data stored in tfie 
database 50a. 

[0117] Furthemnore, the APS 8. t>ased on a oomrol 
signal from the CPU 9a. guides the returned electric 
vehicle No. 1 . for example, the electric vehicle 6b to the 
predetermined focation in the car park 5 (FKx 2) to 
park. The guiding processing of this returned electric 
vehicle 6b is the same as the control wherein the APS 
23. in the hotel 1. guided the electric vehicle 21b (FIG. 
3) to the vehicle pick-up space 22. Therefore the 
description is omitted. Moreover, the central control 
apparatus 50 outputs an update completed signal to the 
CPU 9a indicating tiiat data updating in the database 
50a is completed. 

[0118] Next, in step S254 ttie CPU 9a. based on the 
update completed signal received from the central con- 
ti-ol apparatus 50. judges whetfier the user is changing 
shared vehicles, from an electric vehicle to a tkyde (in 
the vehfole port shown in Fig. 2) or conversely from a 
bk:yde to an electric car. or only returning the vehicle. 
That IS to say. tf>e CPU 9a, in step S250 detects whk:h 
of the dsplayed images, namely "Retim" or "Cfiange", 
on tfie touch panel 9c shrnn in FIG. 14 the user has 
selected. 
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[0119] In the case where the user has selected the 
displayed image "Return", the CPU 9a completes only - 
the return processing, and leaves from the processing 
of the flowchart shown in FIG. 13. 
[0120] On the other hand, in the case that the user has s 
selected the displayed image "Change", the CPU 9a 
proceeds to step S255 of the rental processing. 
[0121] Step S255 performs the same processing as 
step S24 in the flowchart of the rental processing, that is 
to say. tf>e same as the flowchart shown in FIG. 12. io 
Accordingly, desaiption of step S255 is onrirtted. 
[0122] However, in the vehicle port 2a (FIG. 2) for 
which the processing is rww being performed, a plurality 
of vehicle types, electric vehicle 6a. electric vehicle 6b 
and bicycle 1 1 may be rented, compared with vehicle is 
port 1a (FIG. 3) in which only electric vehicle 21a and 
electric vehicle 21b could be rented. 
[01 23] Therefore, in step S242 in the flowchart shown 
in FIG. 12. the CPU 9a displays the images as shown in 
FIG. 15 whereby the user selects the vehicle type, on 20 
the touch panel 9c. Hie displayed images shew the 
instruction TIease select vehicle type required.", 
togettier with images such as "Electric vehicle" arvi 
"Cyde" as the shared vehicle types, as well as the 
rHjmber of each availatsle. 2s 
[0124] The numbers available are t>ased on the data 
that, in step S241. the central control apparatus 50 out- 
put to tfie CPU 9a as retrieved from the database 50a. 
[0125] The selected shared vehicle type that the user 
wants to use. selected by touching the displayed image 30 
irxiicating the shared veNde type the user wants to use. 
with a finger or the like, is input by the CPU 9a from the 
touch panel 9c. As a result, the CPU 9a obtains the data 
for the user selected vehide type. 
[0126] In step S243. based on the available vehide as 
nunri}ers for each vehide type input from the central 
contrd apparatus 50. arid the selected vehide type data 
input from the touch panel 9c by the user, the CPU 9a 
determines a specific shared veNde to rent to the user. 
[0127] In the flow of the above-mentioned processing. 40 
when processing of step S255 is completed, control 
returns to step S2 shown in FIG. 9. 
[0128] Then, in step S3 the user, for exanrple after 
renting the electric vehide 6a as a shared veNde at the 
vehide port 2a provided at the anrusement fadlity 2. 45 
heads for the museum 3. 

[0129] Next in step S4 the user returns the electric 
vehide 6a at the museum 3. A port tenminal. an APS 
and a card processor provided at the vehide port 3a are 
respectively the same construction as the port terminal so 
9, Itie APS 8 and the card processor 1 2 provided at the 
vehide port at the amusement facflity 2. 
[0130] Here, the shared vehide return processing in 
step S4 IS the same as the return processing shown in 
FIG. 13, and hence detailed description thereof is omit- ss 
ted. 

[0131] In step S250 in FIG. 13, it is assumed the user 
has selected "Return" from the image as shown in FIG. 



14 displayed on the touch panel 9c. 
[0132] In step S5. the user who has returned the 
shared vehide in step S4 selects either to settle their 
account by retuming their IC card, or to rent another 
shared vehide to move. 

[0133] For example, in the case that the user stays at 
the hotel in the leisure facflities. the user does not return 
the IC card, so tfiat a shared vehide can k>e rented with 
the IC card on the next day to move inside the anruse- 
ment fadl'rty. Then on the next day, in step S2, the user 
rents a shared vehide with the IC card and moves 
inside the leisure fadlrties to enjoy various kirxte of 
events. 

[0134] On the other hand, in the case that the user 
returns the IC card and settles their account control 
proceeds to step S6 for the settlement of their account 
[01 35] Then, in step S6 the operator of the card proc- 
essor 12, t>ased on the IC card returned by tfie user, 
performs the charge processing for the shared vehide 
usage of the user using the card processor 12. 
[0136] Here in step S6. according to the flowchart 
shown in FIG. 16. the charge processing for the shared 
vehide usage is performed. 

[0137] In step S60 shown in FIG. 16. the operator of 
the caid processor 12 inserts tfie IC card returned by 
the user into the IC card unit 12bL The IC card unit 12b 
re^ the data for the IC card number from the memory 
region of the inserted IC card, and outputs the read data 
for the ICcardnumtjertothe CPU 12a. The operator, on 
confinning that the CPU 12a has read the IC card data, 
starts the account settlement processing. 
[0138] Then, in step S61 the operator of the card proc- 
essor 12 instructs the CPU 12a to perfonm the charge 
processing, using a keyboard (not shown in the f igires) 
for example Accordingly, the CPU 12a requests 
retrieval of tfie charge data in the datat»ase 50a for the 
shared vehide usage shewn in FIG. 8. which is neces- 
sary for the charge processnig. That is to say, the CPU 
12a outputs a charge data request signal requesting 
retrieval of the charge data from tfie database 50a. to 
the central contrd apparatus 50 together with the data 
for the IC card nurTi>er of the IC card. 
[0139] Next in step S62, based on the diarge data 
request signal and data for the IC card number input 
from the CPU 12a, tfie central control apparatus 50a 
retrieves the IC card data corresporviing to the IC card 
number. Then the central control apparatus 50 outputs 
all of the resultant diarge data stored in the "Charge" 
field, to the CPU 12a as a result of ttie charge data 
retrieval request by the CPU 1 2a. 
[0140] After this, the central control apparatus 50 cop- 
ies tfie data ranging from the usage record data field 
through to the charge data field, stored in the memory 
region 50a2 corresponding to the IC c^ number for 
which the charge data was retrieved, to an archive 
memory regkxi (not shown in the figures), and deletes 
all the data con^esponding to this IC card nurTt>er from 
the memory re^on 50a2. 
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[0141] Next, in step S63 the CPU 12a totals up the 
usage charges for the shared vehicle by totalization 
processing for the charge data irput from the central 
control apparatus 50. Then the CPU 12a, as a result of 
tfie totalization, prints out the charge as a receipt using 5 
the printer 12c. The card processor operator presents 
tfiis receipt to the user. Accordingly, the user gives the 
charge printed on the receipt to the operator to settle 
their account 

[D142] The alxjve-mentioned vehicle sharing system 10 
has been explained in terms of shared vehicles for lei- 
sure fadlfties. However, application as a city transporta- 
tion system may reduce the number of private vehicles 
and enable a reduction in traffic congestion. 
[0143] Furthermore, it is also possibie for a user to 75 
apply to the leisure facilities for an IC card issue in 
advance by mail, electronic mail or the lika Accordingly, 
conpared with applying for a card issue after entering 
the leisure fadlfties, the duration for the processing r>ec- 
essary for issuing a card on entering the leisure fadlities 20 
can be reduced, thus enabling immediate renting of 
shared vehides. Therefore, the user can n^ke be^er 
use of time after entering the tadlrties. 
[0144] Moreover, with the atxyve-mentioned vehide 
sharing system, by storing electronic money information 2S 
in the memory region of the IC card to be used, it is also 
possible for the user to pay a certain anxxjnt of money 
at the time of issue of the IC card. Accordingly, each 
time the user uses a shared vehide, a diarge is drawn 
from the money information stored in the n^emory 30 
region of the IC card. Therefore itnai settlement of the 
account is not r>eeded. Then if tfiere is some amount left 
in the money information stored in the memory region of 
the IC card, rt is also possUe for the user to take the 
card back and use the card again ihe next tinr>e the user as 
enters the leisure fadlities. 

[0145] Furthermore, with the akxve-mentkxied vehi- 
de sharing system, it is also possble to store the 
charge data for the shared vehide usage of the user in 
the memory regkxi of the IC card as well as in the data- ^ 
base of the central control apparatus. 
[0146] In the atx3ve, one entxxfiment of the present 
invention has been predsely desaibed with refererKe 
to the figures. However the specific constructk)ns are 
not limited to tfiis enrtxxliment, and any design changes 45 
and the like which do riot depart from the gist of the 
present inventkxi are to t>e induded in the present 
inventfon. 

[0147] With the present inventkm an IC card, which is 
akeytoenabletherentalof a plurality of kinds of veNde so 
tfiat can be used in a plurality of veNde ports is issued 
to a user prior to the rental of shared vehk:les. There- 
fore, with the vehk^le sharing system of the present, 
invention it is possft)le. t)y using IC cards, to change ~ 
between different kinds of sfwed vehicle as required, in 55 
ports where a plurality of kinds of sfiared vehide are 
parked, within a short time and witfKXit complicated 
processing for dianging vehides. 



[0148] A vehide sharing system is provided that, in 
rental places adjacent to various fadlities within a lei- 
sure fadlity, enatsles a user to exchange a pluraPity of 
kinds of shared vehides as required within a short time 
and without complicated rerital processing. 
[0149] The leisure fadlities in which the vehide shar- 
ing system of the present invention is employed com- 
prise; a hotel 1 , an amusement facOity 2, a museum 3, 
and a drcuit 4. The fadlities are scattered over the site 
with some distance between them. In the fXDtel 1 a cen- 
tral contrd apparatus is provided, which supervises the 
maintenance condition and usage status of shared vehi- 
des collectively Herein, shared vehides means those 
tfiat can be used freely by a plurality of users when not 
t>eir>g randomly occupied, wrtfiout specifying a vehk^le 
for each user. Furthermore, in the neighbortKxxl of each 
fadlity are provided vehide ports in whk:h shared vehi- 
des are to be parked. Herein, vehide types of shared 
vehides tfiat can be parked in each vehk^le port are lim- 
ited deperxlant on conditions such as the dstance 
between each fadlity and the wkfth of roads and tfie 
like. 

Claims 

1 . A vehide sharing system characterized in compris- 
ing: 

an IC (Integrated Circuit) card that functk>ns as 
a key for shared vehides; 

a plurality of vehide ports in different kxations 
tfiat enable parking of one or wore kinds of 
shared vehk:le; arxl 

a plurality of kinds of shared vehides thai can 
be parked in said vehk:le ports arxi that can be 
rented with said IC card. 

2. A veNde sharing system according to daim 1, 
wherein said vehide system furttier comprises: 

port terminals provided in said vehide ports for 
performing rental and return processing of 
shared vehides by using sakJ IC card; and 

a central contrd apparatus whk^h is rietmrk 
linked to said port terminals, and wfvch obtains 
information about rental and returning of the 
shared vehides peri6rnr>ed at said port termi- 
nals and stores the usage status of sfiared 
vehk^les. 

3. A veNde sharing system according to daim 2, 
wherein information of charges for use of shared 
vehides is stored in said IC card or an IC card 
memory sectk>n in said central control apparatus 
each time tfie rental or retum processirig of said 
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shared vehicles is performed at said port terminals, 
and the charge processing is performed tiased on ~ 
the charge information when the IC card is 
retumed. 
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Fig. 9 
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Fig. 13 
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Fig. 14 
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